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Art Unit: 1745 

DETAILED ACTION 

Specification 

1 . The specification is objected to as failing to provide proper antecedent basis for the 
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the 
following is required: claim 10 recites that the electrical conductivity is less than about 8 |i£}-m, 
however, the foregoing is not supported by the specification. It is noted that the specification 
discloses that the electrical resistivity is less than 8 |i£2-m. 

Claim Objections 

2. Claim 16 is objected to under 37 CFR 1 .75(c) as being in improper form because a 
multiple dependent claim can only depend from one preceding independent claim or any 
preceding claim which refers to the same independent claim. See MPEP § 608.01(n). 
Accordingly, the claim 16 has not been further treated on the merits. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S. C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 2, 4-5 and 12-22 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

5. Claims 2 and 13 recite the limitation "the intercalant" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 
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6. Claims 2, 5, 13 and 16 recite the limitation "a materiar in line 1. There is insufficient 
antecedent basis for this limitation in the claim. Claims 1 and 12 contain an earlier recitation of 
this limitation. 

7. Claims 4 and 15 recite the limitation "a graphite intercalation compound" in lines 1 or 2. 
There is insufficient antecedent basis for this limitation in the claim. Claim 1 contains an earlier 
recitation of this limitation. 

8. Regarding claim 12, the phrase "such as" renders the claim indefinite because it is unclear 
whether the limitations following the phrase are part of the claimed invention. See MPEP 

§ 2173.05(d). 

9. The term "to an extent necessary" in claim 12 is a relative term which renders the claim 
indefinite. The foregoing term is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. It is noted that the degree or magnitude of the 
foregoing term is uncertain, that is, how much would it be. 

10. Claims 17-20 and 22 recite the limitation "the final sheet" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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12. Claims 1-10 and 12-20 and 22 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Mercuri 5846459. 

The instant application is directed to a material wherein the disclosed inventive concept 
comprises the specific graphite intercalation compounds used therein. Other limitations include 
the specific material and its amount; the layers; the density, the thickness, the electrical 
conductivity; the thermal conductivity; the electrical resistivity and the resin; in addition, the 
process for preparing the same is claimed. 
As to claims 1 and 12: 

Mercuri discloses flexible graphite sheet made by compressing a mixture of relatively 
large particles of intercalated, exfoliated, expanded natural graphite with smaller particles of 
natural graphite (abstract). The electrical conductivity is increased (col 1, lines 5-10). It is 
disclosed that graphite particles are treated with an intercalant of a solution of sulfuric acid and 
nitric acid, among others (col 2, lines 34-40). Thus, the treated graphite particles are referred as 
particles of intercalated graphite (col 2, lines 39-41). It is disclosed that the flexible graphite 
sheet is further compressed (col 3, lines 23-25). The method of forming the graphite sheet is also 
encompasses (col 10, lines 1-10). 
With respect to claims 2 and 13: 

It is disclosed that graphite particles are treated with an intercalant of a solution of 
sulfuric acid and nitric acid, among others (col 2, lines 34-40). 
As for claims 3-4 and 14-15: 

It is disclosed that the quantity of intercalation solution retained therein may range from 
20-150 parts of solution by weight per 100 parts by weight of graphite flakes; it may also be 
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limited to 10-50 parts of solution by weight per 100 parts by weight of graphite (col 3, lines 10- 
25). 

With reference to claim 5 and 16: 

It is disclosed that graphite is made up of layers planes of hexagonal arrays or networks; 
wherein these layers are substantially flat (col 1, lines 12-16). 
On the matter of claims 6- 10, 17-20 and 22: 

It is disclosed that flexible graphite has a density of about 3-10 lbs/ft3 and a thickness of 
from 0.1-1 inch (col 3, lines 35-40); it is further disclosed that sheet or foils typically has a 
thickness of 0.002 to 0.180 mm and a density of 10 lbs/ft3 (col 4, lines 15-25). It is further 
disclosed that the sheet is 0.030 inch thick and has an electrical resistivity of 10.500 [iQ-m (col 
4, lines 40-46). In addition, since the specific intercalated graphite material has been taught as 
well as the specific density and electrical resistivity, it is understood that the specific electrical 
and thermal conductivity is an inherent property of the material due to the intrinsic nature of the 
flexible-intercalated-exfoliated graphite material. 

Thus, the claims are anticipated. 

13. Claims 1-2, 5-13 and 16-22 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Shane etal 3404061. 

As to claims 1-2 and 12-13: 

Shane et al disclose a flexible sheet material consisting of graphite (col 1, lines 13-17); 
the flexible graphite material was first expanded and then compressed (col 1, lines 25-28/col 7, 
lines 48-51). It is disclosed that interlayer attack of graphite particles is achieved by subjecting 
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the graphite particles to oxidizing conditions wherein such oxidizing mixtures may be employed 
to controlled interlayer attack and may be nitric acid, chromic acid, and the likes (col 7, line 68 
to col 8, line 25). 
As for claims 5 and 16: 

It is disclosed that the invention provides laminate or composite structures comprising 
pliable graphite sheet material (col 1, line 48-51). It is also taught that graphites are made up of 
layer planes of hexagonal arrays or networks (col 2, lines 38-42). 
On the matter of claims 6-10, 17-20 and 22: 

It is disclosed that flexible graphite has a density of between 40-120 lbs/ft3 (TABLE II); 
a thermal conductivity between 0.2-1.5 BTU-ft/hr-ft2F (TABLE II/col 13, lines 10-15); an 
electrical resistivity of 1000 jiQ-cm (TABLE II); the thickness ranges from about 0.0001 to 
about 0.500 inch (col 13, lines 34-37); the density of the graphite material can range from about 
5-137 pounds/fl3 (col 13, lines 35-41). In addition, since the specific intercalated graphite 
material has been taught as well as the specific density, electrical resistivity and thermal 
conductivity, it is understood that the specific electrical conductivity is an inherent property of 
the material due to the intrinsic nature of the flexible-intercalated-exfoliated graphite material. 
Regarding claims 1 1 and 21 : 

It is disclosed that the quantity of the phenolic resin used was about 30 % by weight of 
the graphite masses (col 7, lines 14-21). 

Thus, the claims are anticipated. 
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Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 1 1 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mercuri 
5846459 as applied to the preceding claims above, and further in view of Mercuri et al 5902762. 

Mercuri '459 is applied, argued and incorporated herein for the reasons above. However, 
Mercuri '45 9 do not disclose the graphite sheet containing the specific amount of resin. 

Mercuri et al'762 disclose that a flexible graphite sheet immersed in liquid resin (col 3, 
lines 12-16); wherein a control sample retained only 5 % by weight of resin (col 4, line 23-26). 

In view of the above, it would have been obvious to one skilled in the art at the time the 
invention was made to make the graphite sheet of Mercuri'459 containing the specific resin 
amount of Mercuri et al'762 as Mercuri et al'762 teach that it has been proposed to increase the 
sealability of flexible graphite sheet or foil by impregnating the same with resin. Thus, an 
enhanced sealing feature within the graphite sheet is obtained. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Raymond Alejandro whose telephone number is (703) 306-3326. 
The examiner can normally be reached on Monday-Thursday (8:30 am - 7:00 pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on (703) 308-2383. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9310 for regular 
communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 



Raymond Alejandro 

Examiner 

Art Unit 1745 



Patrick Ryan 
Supervisory Patent Examiner 
Technology Center 1700 




